RESULTS: A total of 60,386 adult patients (10.7%) of 562,898 patients with a depression diagnosis met NCQA inclusion criteria in the AMM Technical Specifications (e.g., aged 18 years or older, newly diagnosed with depression and initiating antidepressant therapy, 365 days of continuous enrollment; patients were excluded if there were missing data on dose or quantity of index drug in pharmacy claims or initiated therapy on 2 or more antidepressants as the index medication, exclusion criteria not in the AMM Technical Specifications). Only 19% of patients achieved overall adherence. Rates for the 3 AMM measures were 39% for practitioner contacts, 65% for acute phase, and 44% for continuation phase. Receipt of mental health specialty care was the only factor that was positively associated with greater adherence on all 4 measures (overall measure: odds ratio [OR] = 3.895, 95% confidence interval [CI], 3.72-4.07; acute OR = 1.38, 95% CI, 1.33-1.43; continuation OR = 1.46, 95% CI, 1.41-1.51; contacts OR = 5.83, 95% CI, 5.62-6.06). Most patients were initiated on selective serotonin reuptake inhibitors (SSRIs, 69.5%), followed by venlafaxine (21.4%), tricyclic antidepressants (TCAs, 21.4%), bupropion (11.0%), and other antidepressants (e.g., mirtazapine, nefazadone, trazadone; 7.2%). Before adjustment for confounding factors, patients initiated on venlafaxine, TCAs, or other antidepressants had higher rates of adherence on the overall performance measure versus initiators on SSRIs, but the absolute differences were relatively small: 21.4% for venlafaxine and TCAs and 23.1% for other antidepressants versus 18.5% for SSRIs (P <0.001). Patients initiated on venlafaxine, TCAs, or other antidepressants were also more likely to receive care from a mental health specialist, 16.8%, 15.0%, and 54.8%, respectively, compared with SSRIs (13.0%, all P <0.001). Regression analysis showed that only venlafaxine had a higher OR (1.13; 95% CI, 1.05-1.22) compared with SSRIs for adherence on the overall measure. Initiating dose level was in the target range for 70.0% of all patients (24.9% were below target dose and 5.2% above target dose), and adherent patients on all 3 AMM measures were less likely than nonadherent patients (70.4% vs. 68.4%, P <0.001) to be initiated in the target dose range. After multivariate adjustment, the initiating dose (target vs. high) was a significant factor in explaining adherence to the overall measure (OR = 1.26; 95% CI, 1.16-1.37). Adherent patients had 6-month median unadjusted total health care expenses that were nearly 2 times higher compared with nonadherent patients ($5,169 vs. $2,734) and mental health expenditures that were nearly 3 times higher ($1,922 vs. $677). After adjustment, adherent patients compared with nonadherent patients incurred an additional $644 in mental health expenditures and $806 in overall health care expenditures in the 6 months following initiation of antidepressant therapy.
CONCLUSIONS: Only 19% of depressed patients initiated on antidepressants met all 3 criteria set forth in the NCQA Health Plan Employer Data and Information Set (HEDIS) AMM qualityof-care performance measures. Receipt of mental health specialty care was the single factor most strongly associated with quality treatment by these measures. Type and dosage level of initial antidepressant was associated with adherence to the NCQA HEDIS AMM measures, but the absolute difference in rates of adherence were relatively small among types of antidepressants. Costs were higher for guideline-adherent individuals in the 6 months following treatment initiation. These analyses were limited to administrative claims that lack indicators of depression disease severity.
Committee for Quality Assurance (NCQA) standardized performance measures are based on the most commonly used guidelines, originally set forth by the Agency for Health Research and Quality (AHRQ). 9, 10 NCQA performance measures are voluntarily reported by health plans, from the Health Plan Employer Data and Information Set (HEDIS), and are published annually by NCQA in an effort to improve quality of care and to assist decision makers in selecting quality health care plans.
Performance among HEDIS mental health domains lags significantly below that for non-mental health domains. Table 1 for definitions of AMM measures). 9 Mental health specialty care has been reported to be an important predictor of adequate treatment. 7, 8, 12, 13 Less is known about the impact of drug-related factors independent of provider type on quality of care in the treatment of depression. With the wide variety of antidepressants available, this study sought to evaluate the independent association of the type of initiating drug dose level on adherence to the 3 individual HEDIS AMM measures and on overall adherence among depressed patients after adjusting for other clinical and demographic factors. We also examined the association of overall guideline adherence, initiating antidepressant, and initiating dosage levels on 6-month health care costs.
II Methods

Data Source
This retrospective claims analysis utilized data from the MarketScan Commercial Claims and Encounter database for the period of January 1, 2001, through September 30, 2004 . These data included health insurance claims across the continuum of care (e.g. inpatient, outpatient, outpatient pharmacy, carveout behavioral health care) as well as enrollment data from large employers from across the United States who funded private health care coverage for more than 4 million employees and their dependents. This administrative claims database includes a variety of fee-for-service, preferred provider organization (PPO), and capitated health plans.
Study Population
Patients (employees and dependents) were included in this study if they met 2004 NCQA's HEDIS Technical Specifications, volume 2, for the AMM measures.
14 (See Table 2 for application of HEDIS Technical Specifications for sample determination.) All patients were required to be aged 18 years or older, newly diagnosed with depression (International Classification of Diseases, Ninth Revision, Clinical Modification [ICD-9-CM] = 296.2x, 296.3x, 298.0x, 300.4x, 309.1x, 311.xx or diagnosis-related group [DRG] = 426 for hospital inpatient claims), and have started antidepressant drug treatment within 30 days prior to or 14 days following the diagnosis. In addition, patients must have at least 120 days of continuous enrollment prior to initial diagnosis and 245 days of continuous enrollment following initial diagnosis. Patients who had a depression diagnosis on any claim during the 120 days prior to the first qualifying diagnosis date or drug treatment during the 90 days prior to the first qualifying drug date were excluded (Table 2) .
Because this study examined the effect of dosage on AMM compliance, patients whose index drug claim had missing or invalid dosage or quantity and patients who started on multiple antidepressant treatments were excluded from the study (1.9% of available patients, but 14.8% of otherwise-eligible patients, Table 2 ). Patients who switched or added drug therapies at a later time remained in the study. Patients who had an acute mental health or substance abuse hospital stay during the 245 days following the index diagnosis date were excluded.
Study Measures
To assess factors associated with adherence to 2004 NCQA HEDIS AMM measures, 4 dichotomous variables were created (where achievement = yes, failure to achieve = no). Three measures followed the individual components of the NCQA HEDIS AMM Technical Specifications criteria.
14 A fourth variable was created to capture an aggregate measure of overall adherence. 1. Optimal practitioner contacts. At least 3 billable claims for contacts with a primary care or mental health practitioner had to be coded with a mental health diagnosis during the 84 days following the new diagnosis of major depression. Consistent with HEDIS specifications, one of these visits may be for billable telephone interventions (current procedural terminology [CPT] 99371-99373) as long as a depression diagnosis was on that claim.
The HEDIS Technical Specifications include the requirement that "at least one of the three follow-up contacts must be with a prescribing practitioner (e.g., licensed physician, physician assistant or other practitioner with prescribing privileges)." The prescribing practitioner may not necessarily be the prescriber of the antidepressant for the patient. 2. Effective acute-phase treatment. Pharmacy claims had to include at least 84 days supply of antidepressants during the first 114 days following initiation of the index medication. 3. Effective continuation-phase treatment. Pharmacy claims had to include at least 180 days supply of any antidepressants in the 214 days following initiation of the index medication. 4. Overall adherence. All 3 of the above performance measures had to be met.
To measure the influence of AMM adherence on costs, overall health care expenditures and depression-related expenditures during the 6-month postperiod were calculated. Total health care expenditures included the health plan paid amounts for insurance-reimbursable health care services, stratified by inpatient admissions, emergency department services, outpatient services, outpatient prescription drugs, and overall totals incurred during the 6 months following initiation of antidepressant therapy. diagnosis and filled prescription was 7 days (median = 4 days). The subset of overall expenditures that were depression-related also was assessed.
Encounter records for patients in some plans are based on capitated payment records, and the payment field is rarely populated. To address this issue, a payment rate was assigned to each procedure code based on a regionally adjusted mean payment amount for that procedure from all Marketscan fee-forservice claims occurring in that year. All actual and proxy payments were then adjusted to 2004 dollars using the Consumer Price Index for all Urban Consumers (CPI-U). 15 Measures of index antidepressant class, dosage level, patient characteristics, and clinical characteristics were used as independent variables.
Index medication. Patients initiated on any of the following agents were classified into 5 comparison groups based on the index antidepressant claim:
• TCAs (tricyclic antidepressants);
• SSRIs (selective serotonin reuptake inhibitors; fluoxetine, fluvoxamine, sertraline, paroxetine, citalopram, escitalopram);
• SNRIs (serotonin norepinephrine reuptake inhibitors; venlafaxine IR, venlafaxine XR), bupropion; or • "Other antidepressant" (i.e., mirtazapine, nefazadone, trazodone, isocarboxazid, maprotiline, phenelzine sulfate, and tranylcypromine sulfate). Medication use in this analysis was based on intent to treat. That is, if a patient initiated on an SSRI and switched or augmented using another drug class, their adherence rate and costs would be associated with the patient' s initiation on SSRIs. No minimum duration period on the initiating drug was required in order to avoid biasing the sample toward adherent patients. Overall, 12.6% of patients switched or augmented sometime during the 6-month follow-up.
Index dosage level. Daily dose was calculated for the index medication based on the number of pills, strength, and days supplied. Daily doses were then defined as low, target, or high based on the dosage ranges specified in the product insert (PI) for each drug (see Table 3 ). For example, "target dose" was defined as 20-40 mg per day for fluoxetine and 75-150 mg per day for venlafaxine.
Patient characteristics. Patient characteristics were based on data available at the time of the index medication claim, including age, gender, geographic region (Northeast, North Central, South, or West), insurance plan type (capitated vs. noncapitated), and a proxy for household socioeconomic status (salary vs. hourly pay). Insurance plan types defined as capitated included health maintenance organizations and point of service (POS) with capitation. Noncapitated health plans included PPOs, basic/major medical, comprehensive, and noncapitated POS.
Clinical characteristics. Comorbid anxiety and bipolar disorders were measured in the preperiods and postperiods using individual ICD-9 codes (300.0x for anxiety disorder and 296.4x, 296.5x, 296.6x, 296.8x for bipolar disorder). Chronic disease was assessed by using inpatient and outpatient diagnoses to calculate the Charlson Comorbidity Index Score (CCI). 16 An indicator variable identifying patients receiving any mental health specialty care (any billed contact/encounter coded with a psychiatrist, mental health and chemical dependency treatment facility, psychologist, or psychiatric nurse) during the study period was also included.
Statistical Analysis
Univariate analyses, including t tests and chi-square tests, were used to analyze patient and clinical characteristics by initiating treatment groups. Multivariate regression models were used to evaluate differences across outcomes of interest: adherence to HEDIS guidelines and economic impact of adherence to HEDIS guidelines. Covariates in these analyses were selected a priori and included all patient and clinical characteristics listed above and described in Table 4 .
Logistic regression models were used to assess the impact of the index medication and dosage level (low, target, high) with adherence to AMM for appropriate treatment in patients with depression. A series of expenditure models were estimated to evaluate the incremental economic impact of adherence to the 3 HEDIS measures and the overall adherence measure, controlling for other observable variables of index medication, dosage level, patient demographics, and clinical characteristics.
After reviewing the distribution of the dependent expenditure variables, it was determined that exponential conditional mean (ECM) models were most appropriate. 17 These models produced parameter estimates for each covariate, which were used to compute the marginal effects (MEs) of these characteristics on health care expenditures. To ensure that 2 or more variables were not measuring the same construct, variance inflation factors were examined to assess potential multicollinearity, and no interaction terms were deemed necessary. T tests and chisquare tests were conducted using SAS version 8.0 (Cary, NC), and multivariate analyses were conducted using STATA 8.0 (College Station, TX) software. Table 4 provides baseline characteristics for the overall study population stratified by the index therapy. The mean age in the overall study population was 43 years, and 69% of subjects were female. Most of the 60,386 individuals in the study initiated therapy on SSRIs (69.5%), followed by bupropion (11.0%), SNRIs (venlafaxine, 8.7%), and TCAs (3.7%). individuals were initiated on "other antidepressants." The largest proportion of patients who received "other antidepressants" was 3.3% for trazodone, 1.9% for mirtazapine, 1.9%% for nefazadone, and <0.1% for the remaining monoamine oxidase inhibitors and maprotiline. Aside from initiating dose levels and proportion of patients with mental health specialty care, differences in patient clinical and demographic characteristics across the comparator drug groups were minimal, although several differences between the SSRI cohort and other classes of antidepressant users were considered statistically significant. Overall, approximately 70% of patients initiated antidepressant drug therapy at target (recommended) dose ranges. The proportion of TCA (37%) and other antidepressant users (44%) initiating at targetdose ranges was significantly lower, while the proportion of bupropion (82%) and venlafaxine (SNRI, 77%) users initiating at target levels was significantly higher than SSRI users (72%) (all P <0.001). Overall, 32% of patients titrated at some point during the 6-month follow-up (data not shown). Across the entire study population, 19% of patients met all 3 HEDIS AMM measures, 39.0% met the criteria for the optimal practitioner contacts measure (the proportion of telephone contacts was not measured), 64.8% met criteria for acute-phase treatment, and 44.3% were adherent for the continuation-phase treatment measure (Table 4) .
II Results
Descriptive Statistics
Unadjusted 6-month, postindex direct health care expenditures stratified by the overall adherent cohort versus nonadherent cohort are presented in Table 5 . Individuals adherent with all 3 HEDIS AMM measures had median total costs that were nearly 2 times higher ($5,169 vs. $2,734), and approximately 37% of the total costs were for depression-related care in the adherent group ($1,922) versus 25% ($677 of $2,734) in the nonadherent group. On average, adherent individuals had depression-related outpatient service costs that were more than double those in patients who were nonadherent. Depression-related outpatient pharmaceutical costs also were 2 times higher for adherent individuals. Table 6 (logistic regression models) and Table 7 (exponential conditional mean regression models) report the results of the multivariate analyses, controlling for all potential patient and clinical confounding factors as specified in Table 4 . Receipt of mental health specialty care was the only consistently significant association and was the largest single contributor in each model. Individuals with at least 1 encounter with a psychiatrist, psychologist, mental health treatment facility, or psychiatric nurse were 5 times more likely to meet optimal practitioner contacts (OR = 5.832; 95% CI, 5.62-6.06), 3 Other antidepressant initiators were more likely to achieve optimal contacts (OR = 1.348; 95% CI, 1.26-1.45) than SSRI initiators but were less likely to receive effective treatment in both the acute and continuation phases (OR = 0.741; 95% CI, 0.69-0.79 and OR = 0.859; 95% CI, 0.80-0.92). Other antidepressant users did not differ from SSRI users with respect to overall guideline adherence. TCA initiators were less likely than SSRI initiators to meet effective acute-phase treatment guidelines (OR = 0.766; 95% CI, 0.70-0.84) but did not differ from SSRI patients on all other measures.
Multivariate Modeling Results
Compared with patients initiating therapy at target doses, low-dose initiators were more likely to receive optimal practitioner contacts (OR = 1.099; 95% CI, 1.05-1.15) but less likely to meet effective acute-and continuation-phase treatment (OR =0.861; 95% CI, 0.83-0.90 and OR=0.845; 95% CI, 0.81-0.88, respectively). Low-dose initiators did not differ from target-dose initiators with respect to likelihood of overall guideline compliance. High-dose initiators, however, were more likely than targetdose initiators to meet effective acute-(OR = 1.317; 95% CI, 1.21-1.43) and continuation-phase treatment (OR=1.583; 95% CI, 1.47-1.71) and overall adherence (OR = 1.259; 95% CI, 1.16-1.37) but did not differ on optimal practitioner contacts (OR = 0.966; 95% CI, 0.89-1.05).
Three additional factors were significantly associated with all adherence measures; however, the direction of the relationship for optimal contacts was the opposite to that of the acuteand continuation-phase treatment measures. Being male, younger, and having higher CCI scores were associated with receiving at least 3 practitioner contacts (all P <0.01); however, these same factors were also associated with significantly less likelihood of adhering to acute-and continuation-phase treat- Marginal Effects ment guidelines (all P <001). Mean predicted total 6-month health care cost from the ECM models was $3,067 overall, and the ME associated with AMM measure adherence on overall health care expenditures was an additional $806. Predicted depression-related costs were $743, and the ME of overall AMM compliance was $644. The MEs of other patient characteristics on overall and depressionrelated costs are presented in Table 7 . Figure 1 presents the ME of HEDIS AMM adherence on estimated overall and depressionrelated regression-adjusted health care expenditures for patients for the individual NCQA components and the overall adherence measure.
* For optimal contacts, the HEDIS Technical Specifications include the requirement that "at least one of the three follow-up contacts must be with a prescribing practitioner (e.g., licensed physician, physician assistant or other practitioner with prescribing privileges)." The prescribing practitioner may not necessarily be the prescriber of the antidepressant for the patient. HEDIS = Health Plan Employer Data and Information
Among the subset of subjects meeting overall AMM adherence, SSRI users had significantly lower expenditures during the 6-month follow-up observation period than users of TCAs, venlafaxine, bupropion, and other antidepressants (P <0.030, ME for TCA=$794, venlafaxine=$853, bupropion=$364, other antidepressant = $934; data not shown) after controlling for confounding patient, clinical, and drug-related factors. With regard to depression-related expenditures, fully adherent venlafaxine (ME=$291), bupropion (ME=$184) and other antidepressant initiators (ME = $416) had significantly higher depression-related expenditures in the 6-month observation period than did adherent SSRI initiators. Depression-related expenditures in the follow-up period did not significantly differ between SSRI and TCA users. Among fully guideline-adherent individuals, those initiating antidepressant drug therapy at higher than target doses had significantly higher expenditures ($1,036 overall, $546 depression-related, P <0.001) than persons who initiated at target doses, while expenditures for those initiating at lower-than-target doses were significantly lower (P <0.001) from target-dose initiators (ME=$-369; $-187 for overall and depression-related expenditures, respectively).
II Discussion
Consistent with previous research, 7,11-13 we found that mental health specialty care was the largest contributor to performance on AMM adherence measures. Individuals with at least 1 encounter with a psychiatrist, psychologist, mental health treatment facility, or psychiatric nurse were 5 times more likely to meet the quality measure of optimal practitioner contacts and roughly 1.4 times more likely to be adherent to the acute-and continuation-phase treatment measures.
Even when mental health specialty and other factors were considered, the type of initiating antidepressant was still independently associated with the AMM adherence measures. SNRIs were the most strongly associated with adherence, and bupropion was the most strongly associated with nonadherence. These findings were consistent in 3 of the 4 adherence measures (effective acute treatment, effective continuation treatment, and overall adherence).
"Other antidepressant" initiators (e.g., mirtazapine, nefazadone, trazodone) relative to SSRI initiators was the only group associated with adherence to the optimal practitioner contacts. Differences across initiating antidepressants may be related to specific drug attributes. For example, some research suggests dual-acting agents, such as SNRIs and some TCAs, improve both the likelihood of quality treatment and outcomes. 18, 19 Bupropion, an antidepressant of the aminoketone class, is chemically unrelated to other known antidepressant agents and is typically used in combination with other antidepressants. This usage may hinder its performance in guideline-adherent treatment measures. Further research is needed to clarify if these or other possibilities may explain our findings.
Two other studies reported results similar to the findings of the present study. Yu-Isenberg et al. (2004) found that patients receiving venlafaxine (adequate dose: 67.5-165 mg) were 3 times more likely than those receiving fluoxetine (adequate dose: 18-22 mg) to achieve dose-related "adequate" treatment during acute and continuous treatment phases in a large managed care organization claims database. 20 Yu-Isenberg et al. speculated that the higher remission rates with SNRIs (venlafaxine) than SSRIs in clinical trials may be reflected in their findings. 20 Busch et al. (2004) found that the specific antidepressant initiated relative to a TCA had little impact on adherence to the guideline for continuation-phase treatment in the Department of Veterans Affairs (VA). 21 We, too, found no difference between TCA and SSRI initiators on effective continuation treatment, optimal number of practitioner contacts, or overall adherence measures. We did, however, find TCA initiators were less likely to achieve guideline-adherent acute-phase treatment.
Quality care in the VA as reported by Busch et al. was similar regardless of whether it was provided in a mental health clinic or other setting, whereas in the Martketscan data from January 1, 2001, to September 30, 2004 , used in the present study, receipt of specialty mental health care was the largest contributing factor across all adherence measures. These differences may underscore the complexities associated with specific payer settings that are unmeasurable in retrospective administrative claims. This highlights an important limitation that these findings are not generalizable to other settings. Further work is necessary to determine if consistent patterns of associations with adherence outcomes are found in different payer settings or if quality differences are an artifact of the method of data collection.
Likewise, adherence rates in the 2001 VA data were higher, at 85% and 54% for effective acute-phase and continuationphase treatment, in contrast to 65% and 44%, respectively, in the present study, and the ranges of 57% to 61% for acute care and 40% to 44% for continuation-phase care during the 2001-2004 reporting years for the NCQA Quality Compass reports of commercial populations. 9 Rates of optimal practitioner contacts reported by NCQA are considerably lower (19.2% to 20.3%) than our finding of 39%. A possible explanation may be due to differences in study population characteristics. The database used in the present study includes claimants that have their insurance coverage through large Fortune 500 companies. These employers may offer premium coverage at rates affordable to their recipients or may encourage disease management programs to enhance quality care. Cost constraints have been reported to impact antidepressant medication adherence and threaten quality care. 22 Lee and Zapert (2005) reported data from the Harris Interactive Strategic Health Perspectives Survey that found that patients enrolled in higher-deductible plans were less likely to fill antidepressant prescriptions because of costs than patients in the non-high-deductible group. 22 In a recent article from The New York Times, employers, who are especially concerned about depression impacting employee productivity, have influenced insurers to pay for programs to manage depression. 23 Another reason adherence to optimal contacts may be higher in the present study is that we excluded patients with incomplete index drug claims (i.e., unknown dosage, quantity) or prescription fills for multiple antidepressants on a single day following the depression diagnosis. These patients represented 1.9% of all patients prior to application of the exclusion criteria and 14.8% of otherwise-eligible patients according to the other exclusion criteria; they may have been more likely to be missing visit data as well and therefore may have reduced our rate slightly if they had remained in the study.
Another finding from the present study was that low-dose initiators were more likely to receive an optimal number of practitioner contacts than patients initiated at target doses. However, low-dose initiators were less likely to meet guideline adherence on acute-and continuation-phase treatment, whereas high-dose initiators were more likely to adhere to these measures than those initiating therapy at target doses. These findings are consistent with those reported by Katzelnick et al. (1996) , who found that patients initiating at inadequate doses were less likely to receive a second antidepressant prescription, regardless of provider specialty. 24 Both of these studies addressed populations of patients aged 65 years or younger. These findings may vary in study populations of older patients who may initiate anti-depressant therapies at lower doses and who may tend to have lower AMM quality scores (based on rates of adherence for Medicare patients). 9 Not surprisingly, costs were higher for AMM-adherent individuals in the 6 months following initiation of treatment. This was consistent with previous research by Eaddy et al. (2005) that found that, among patients with depression and prescribed SSRIs, no medical cost offsets for higher pharmacy costs were found in patients who remained on their antidepressant for 90 days or longer, 25 although research reported 9 years earlier found that adherent patients incurred lower medical-only charges. 24 The present study found that the major cost drivers were outpatient contacts and depression-related pharmaceuticals, factors that determine AMM compliance. The ME associated with AMM adherence on overall 6-month health care expenditures was $806, of which $644 was attributable to depression-related services and antidepressant therapies. As expected, those with capitated insurance and low-dose initiators (compared with target-dose initiators) had significantly lower expenditures. Controlling for other factors, including overall guideline adherence, SSRI users had significantly lower overall costs than all other antidepressants with the exception of bupropion users. Depression-related costs were significantly lower among SSRI users, with the exception of TCA users (data not shown).
Limitations
Several factors should be considered when interpreting these findings. Foremost among the considerations is the large size of the groups, which allows us to detect statistically significant results for relatively small absolute differences between groups in some comparisons.
Second, a significant limitation of this study is its reliance on administrative (insurance) claims and the absence of depression severity, which may directly impact both therapy decisions and adherence measures. The findings of this study are also subject to the usual limitations of administrative datasets. 26, 27 For example, the treatment groups may be misclassified or there may be unobserved confounders that were not adequately controlled for in the multivariate analysis.
Third, rates of adherence to AMM quality measures may underreport actual quality of care since patients may receive treatment (e.g., advice or consult rendered by telephone) that is not submitted to their health plan for reimbursement and thus not included in the administrative claims data, or coding errors or omissions may have occurred. Kobak et al. (2002) , in a separate study of those patients failing to meet one or more of the 3 AMM measures, found that the most common reason for visits failure (77% of overall failures) was that the patient restarted a previously prescribed successful antidepressant (16% of visits failure), including 12% of patients who had a visit with the prescribing provider, but mental health was not coded or documented in the case notes. 28 Overall, misclassification of contacts was the most common reason for failure to meet the optimal number of practitioner contacts. On the other hand, 25% of patients had told their physician that they were taking their medication when the pharmacy claims database showed that they were not.
Fourth, generalizability is limited to the time frame assessed and to privately insured patients who may differ from the uninsured or publicly funded patients. Since the time of these analyses, the U.S. marketplace has changed, including (a) the introduction of more generic antidepressants such as paroxetine and citalopram, (b) the introduction of new products such as duloxetine, (c) the partial withdrawal of nefazadone, and (4) U.S. Food and Drug Administration warnings regarding the possibility of suicidality and other safety considerations for the use of all antidepressants.
Fifth, this study only addresses adherence to the 3 NCQA HEDIS AMM measures. We did not assess the HEDIS measure of follow-up after hospitalization for depression. We also cannot assert that these performance measures are directly related to treatment outcomes. For example, there is no assurance that a given guidelines-adherent patient will achieve clinical response or remission of depression. Those with persistent or treatmentresistant depression may be more likely to satisfy the requirements of current measures but may still not receive adequate care.
Sixth, the expenditure assessment only focuses on costs incurred during the 180 days following initiation of antidepressant therapy; therefore, some of the cost savings due to medication adherence may not be realized for several months or possibly years following treatment. Rost et al. (2005) found that it took 2 years to realize the cost offset of enhanced care provided through successful depression management. 1 This may be a period longer than a patient stays in a health plan.
Despite these significant limitations, this study appears to be the first to simultaneously address the impact of antidepressant class and dosage level on NCQA HEDIS AMM measures in a commercial setting. And while the study is limited by its reliance on administrative claims data, this is the same type of information that health plans are required to use when reporting NCQA AMM measures. Claims data do provide a naturalistic method for observing real-world treatment patterns that are unavailable in data collected in clinical trials.
These findings may reveal many implications for policy and health plan leaders. Although specialty care may improve rates of quality depression treatment, increasing the amount of treatment provided by psychiatrists may not be feasible because of the limited number of available psychiatrists and limitations on insurance benefits for such mental health interventions. Sherbourne et al. (2004) found that patients with depression in the United States were likely to receive treatment only from primary care providers and, half of the time, this was ineffective care. 28 Sherbourne et al. concluded that either marked changes in the delivery infrastructure, allowing greater availability of treatments or greater integration of primary care with mental health specialty practices to facilitate combined treatments, was necessary to improve quality of care. 29 Thomas et al. (2002) found that quality care, as measured by response speed and rate of remission, was comparable in primary care and mental health specialty settings when an intervention was implemented to facilitate the use of AHRQ depression treatment guidelines. 30 These are the same guidelines that are the bases for the NCQA HEDIS performance measures. Thomas et al. designed their intervention based on the research findings that showed that when primary care physicians follow practice guidelines, their use can positively influence process of care and clinical outcomes of care. 31 Quality improvement strategies should consider targeting each performance measure separately since significant associations with therapy, patient, and clinical characteristics varied greatly between individual performance measures. Current evidence suggests that collaborative care models most strongly improve both the likelihood of quality treatment and outcome, especially in depressed patients who were prescribed adequate dosages of antidepressants.
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II Conclusions
Adherence to NCQA guidelines for appropriate care for depression was highest for the measure of acute-phase treatment (65%), and lower for continuation-phase treatment (44%) and number of practitioner contacts (39%). These absolute rates are slightly higher than NCQA's reported rates for acutephase and continuation-phase treatment and significantly higher for practitioner contacts. Contact with a mental health specialist was associated with higher adherence to NCQA guidelines. Type of antidepressant was associated with adherence to treatment guidelines-higher for venlafaxine and lower for bupropion compared with SSRIs-but the ORs were smaller than for the receipt of mental health specialty care, high initial dose of drug, and comorbid disorders (anxiety or bi-polar disease). Total pharmacy and medical costs and depression-related costs were higher for guideline-adherent individuals in the 6 months following treatment initiation with an antidepressant. Achieving guideline-adherent care appears to be related to initial treatment choices of drug, dosage level, and provider type, but it will likely increase the cost of care in the short term. These analyses were limited to administrative claims that lack indicators of depression disease severity, and the group sizes were very large.
